A mechanistic study of the electron capture dissociation of oligonucleotides.
Electron capture dissociation (ECD) of a series of custom-synthesized oligonucleotide pentamers was performed in a Fourier-transform mass spectrometer with a conventional filament-type electron gun. Dissociation of oligonucleotide ions by electron capture generates primarily w/d-type and z/a-type ions with and without the loss of a nucleobase fragment ions. Minor yields of radical [z/a + H]. fragment ions were also observed in many cases. It is interesting to note that some nucleoside-like fragment ions and protonated nucleobase ions (except thymine-related nucleobases and nucleoside-like fragments) were observed in most ECD spectra. The formation of these low-mass fragment ions was tentatively attributed to the secondary fragmentation of the radical [z + H]. fragment ions. From the ECD tandem mass spectra of a series of C/T based binary oligonucleotide ions, including d(CTCTC), d(CTTTC), d(TCCCT), d(CCCCT), and d(TCCCC), it was clearly demonstrated that the formation of many sequence ions was sensitive to the position of cytosine (or the position of charge carrier). The findings of this work support a notion that the ECD of protonated oligonucleotide molecules is charge-directed with the electron being captured by the protonated nucleobase.